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ABSTRACT
The purpose of this study was to determine the

relationship between teacher behavior and student achievement in the

{ Bereiter-Engelmann program. Ten groups were observed in the first
study, 24 groups in the second. All teachers were rated on four
occasions using a highly specific rating scale. The pre- and
postmeasures were criterion-referenced. Four variables remained in
predictive importance across studies: following the format, requiring
100 percent criterion vresponding, correcting mistakes, and presenting
signals. Since the most critical variables affecting student gains

< may be those which are not included in general observational

instruments, development of instruments specific to a curriculum

program seems useful. (Author)
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Introduction

Among the many curriculum materials packages that have been developed, there has
been little research that has investigated the relationship between teacher behaviors
as prescribed by the curriculum developers and student outcomes such as achievement
or attitudes. The research on teachar behaViors Within curriculum packages generally
falls into two major categories: 1) studies which describe curriculum relevant teacher
behaviors but do not relate these activities to student growtl. (e.g., Olivero, undated;
Gallagher, 1966, 1968; Katz, 1968; Lindvall and Cox, 1970; iNiedermeyer and balrymple,
1970; Bissel, 1971) and 2) studies relating general instructional activities to stu-
dent outcomes (e.g., La Shier, 1967; Walberg, 1969; Flanders, 1970; Soar, 1971; Soar,
Soar, and Ragosta, 1971).

Unfortunately the results of especially the first group of studies can have
limited impact on the development or assessment of the teacher training programs within
specific curriculum packages, or on the modification of the curriculum materials them-
selves., The descriptive studies, although suggesting wide variation in events within
classrooms using a particular curriculum package, do not relate the variation to stu-
dent outcome measures. For example, Gallagher (1966) counted various types of activi-
ties which occurred in the classrooms of six teachers who were teaching the same unit
from the Biological Sciences Curriculum Study (BSCS) program. On almost all measures
of teacher behavior there were significant differences among the six teachers. Regret-
" tably, the investigator did not relatec this variation to measures of student outcomes.
Does an increase in inquiry-strategy behaviors which are intended by the BSCS curriculum
planners enhance or suppress student achievement or is the effect negligible? Given

a behavior that affects cognitive gains, what are the concommitant effects in attitude

towards the curriculum, towards the school, or towards the child?
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While the second group of studies do attempt to relate instructional activities
to measures of student outcomes, the observational instruments used were designed to
apply to ali\types of programs and educational settings. For example, Soar {1971;
Soar, Soar, and Ragosta, 1971) has been monitoring eight classrooms in each of seven
Foll- w-Through programs along with two comparison classrooms for each program. Instead
of developing program-specific observation instrumeuts Soar used four general observa-m<mm
tional systems: the Reciprocal Category System (Ober, #611, an expansion of the
Flanders system, #5), the Florida Taxonomy of Cognitive sehaviors (K-1 Form) (Brown
et al., #37), the Teacher Practices Observation Record (Brown, #36), and the Florida
Climate and Control Syste; (Soar, 1966; Soar, Soar, and Ragosta, 1971). Although the
investigators correlated the factor scores derived from the four instruments with
measures of class mean residual gain, it is conceivable that the most critical varia-
bles which affect student gains are those which were not included in the general obser-
vational instruments., The ability to follow a pre-specified format without even
minor deviations may be an important variable in the Engelmann-Becker program, whereas
in the Bank Street Program, the ability to elaborate on a child's experiences may be
essential to the realizaticn of the programs goals and objectives. However, a general
observation instrument is likely to be insensitive to either of these program-specific
variables. Therefore, in addition to general instruments, development of observational
measures specific to the instructional activities most emphasized by the curriculum

.
designers seems useful.

lNumbers such as this refer to those assigned each observational system in

Mirrors for Behavior (Simon and Boyer, 1967, 1970a, 1970b).
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Rosenshine and Furst (1972) suggested that research on a particular cur-
riculum materials package should consist of five phases:

1. Train a group of teachers to use a certain package of materials
which have already received extensive trial and modification within special
settings (for example, any of the,EQ1lgy:?hrough programs like the Bank Street
Program, Bushell's Behavior Analysis Program,-;;—Egé;i;;hﬁ&éﬁﬁnﬁéEEEETE"ﬁiétar
Program; BSCS; First Year Communication Skills Program; or Harvard Project
Physics).

2. Use observational systems to describe instructional variables which
are considered specific to the program and most emphasized by the curriculum
planners and which are also considered to have general educational importamce
(and may or may not be emphasized by the curriculum designers).

3., Study the relationship between instructional activities and behavioral
change in the students in a variety of outcomes. At least the following ten
questions should be asked (Rosenshine, 1971):

i. To what extent were the instructional activities within the
program those which were intended by the curriculum devel-~
opers? -

2. Did the classrooms (or other units) within the prograu
differ in their use of instructional activities specific
to the program?

3. Did the classrooms within the program differ in their
use of general instructional activities considered impor-

tant for student growth?

4. Were the classrooms within the program different on the
outcome measures of interest?

5. What was the relationship between use of program-specific
activities and student growth?

6. What was the relationship between general instructional
activities and student growth?

7. Were there differences in student growth among classrooms
of teachers who were high, average, or below average in
their fidelity to the intentions of the curriculum
developers?




Siegel and Rosenshine

Were there differences in student growth among class-
rooms of teachers who were high, average, or below

average in their use of general instructional activi-
ties?

Were classrooms which were high, average, or belovu
average 'in student growth different in their fidelity
to the curriculum developers?

Here classrooms which were high, average, or below
© averasge-ir--student—grewth-different in their use of
general instructional activities?

Rosenshine in a later paper (1972b) argues against averaging implementation

ratings across visits for those teachers whose ratings increase, decrease, or
are erratic throughout the year (e.g., low, average, high; high, average, low;
or high, low, average). Averaging ratings and describing the classrooms as med-
ium implementors is not particularly indicative of what happened. Rosenshine
would therefore add to his implementation categories in questions (7) and (8),
depending on the meaningful patterns that emerge, the categories of "ascendant,"
“descendant,' and/or "erratic.' These patterns could also occur in student
behavior (if measures of student outcomes were taken at different intervals
throughout the year) and therefore the categories in questions (9) and (10)
would be imcreased.

Probicms and suggestions for selecting measures of instructional behaviors
and student growch on outecmes of interest, and for data analysis and design
are presented elsewherc (iledley and ‘iitzel, 1963; Gage, 1969; Flanders, 1970;
Rosenshine, 1970a, 1970b, 1971; Rosenshine and Furst, 1971, 1972; Tatsuoka,
1972).

4. ihdify the txaining procedures and/or materials on the basis of the
studies completed in phases two and three.

5. Conduct new studies with appropriate control groups to determine the
effects of the modifications and to determine the new relationships between

instructional activities and student growth. By recycling through phases
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one through four, the curriculum designer, publisher, and researcher successively
approximate optimum training procedures, thus affecting gains in student achieve-
ment or other measures of interest.

In a paper on nationwide evaluation und experimental design, Tatsuoka (1972)
suggested an evaluation procedure similar to Roscnshine and Furst's "descriptive-
correlational-experimental-loop." Tatsuoka emphasized the necessity for random
assignment of all unitr ‘{clrs:cs, no'acle, cv cciwol districts) to treatment
and control conditions. He, furthermorc, defines "expcrimental treatment" within
educational research as =n eierchanging cntity.

...in a laboratory experimcat in which the treatments are completely
specified a priori--such as fixed dosages of a drug, or certain
methods of stimulus presentation--these mist be held constant through-
out. But an educational progran is, by its very nature, an entity
that is in perpetual flux. Only somc broad guidelines and principles
are typically specified at the ontset, and details of how to carry
out the program are usually left to the individual administrator to
plan and modify with experience. This fluid, dynamic entity, with
all its periodic modifications and refinements IS the treatment.
lothing in experimental design forbids such types of treatment.

All that is required is that an accurate running record be kept of
what sorts of modifications and refinements were made at what stage
for what reasons, so tl.at upon completion of the evaluation we can
describe what it ie that has been evaluated (p. 3).

Although Tatsuoka's and Rosenshinc #nd Furst's desizm (developed indepen-
dently) for curriculum research ad cralaction is rot particularly unique, no
studies were found which included all phases of the design. Research studies
which include part of the'loop" exist. llowever, cven this type of instruction-
al research within curriculum programs is rera. In fact, only two studies
were found which included the truining, descriptive, and correlational phases
and also used program-specific variables: Kochendorfer (1967) and Baker
(1969). One study (Rosenshine, 1972a) was found where the author reanalyzed

the data from a report on the First Year Corcaunication Skills Program (Resta

and Hanson, 1971) to obrain correlations between ~he eleven transactional

program-specific variables and class residual gain scores.
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Kochendorfer (1967) monitored the practices of (4 biology teachers.

These practices werz determined by use of a Biology Classroom Checklist,

completed by students in one of each teacher's classes. This instrument
was developed by Kochendorfer to determine the extent to which BSCS and non-
BSCS teachers were using classroom practices recommended by BSCS. The Pro-

cesses of Science Tests (developed by BSCS staff) was given to detect changes

in student understandirg of science--to interpret data and deal with hypothe-

ses. The teachers completed an Attitude Inventory (Blankenship, 1965) as a

measure of their acceptance of the published BSCS philosophy and rationale.
Significant (g_< .U1) differences were found in the classroom practices of
experienced BSCS, first-year BSCS, and non-BSCS teachers, A significant

(p < .02) relationship between the nature of the classroom practices and gains

of the Processes of Sciences Test was found (.32). A significant (g < .02)

correlation was als. found between the tcacher's attitude concerning the
BSCS philosophy and rationale and the degree to which his classroom practices
agreed with those advocated by BSCS (.73).

In another study, Baker (1969) trained 38 Peace Corps traineas in the use
of theoretically-based learning principles. Observers were concurrently trained
to record teachers' vse of these principles. The trainees were then required
to teach high school students in a videotaped lesson. Trainees were each
assigned a behavioral objective to achieve and high school students were pre-
and posttested on items measuring the objectives. Even in the somewhat restricted
range of behavior, significant (p < .05) positive relationships were found
between student achievement and trainees' ovserved use of the principles of

"appropriate prectice," (.34), "4ndividual differentiation,” (.43) and

“knowledge of results," (.31).
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The overall objective of undertaking the following two studies was to
partially verify and illustrate the above methodology for determining those
features of programs and teacher behavior which appear to be crucial in enhanc-
ing student growth. Only the ciist three phases were undertaken in the studies

Presented in this paper. A largep_spudy is currently in progress which includes

all phases of the research.
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Study One

The purpose of the following study was to determine the relationship between
those teacher behaviors emphasized in training and measures of student achievement in

the Distar Instructional System, a highly structured curriculum materials package.

Method

Degcription of the Distar Instructional System. Perhaps one of the most

successful and controversial of all the early childhood curriculum materials programs
is Distar Reading, Language, and Arithmetic (Engelmann and Bruner, 1969, 1970;
&mhmnmd%mmm1%%1”%IWhE%dmm,%Mm,mdm@MMm1%%
Engelmann and Osborn, 1970, 1972; Engelmann and Sterns, 1972), a commercial model

of the Engelmann-Becker (Bereiter-Engelmann) Follow Through program.2 Unlike other
programmed materials, the Distar program is not a self-instructional program. Instead,
the teacher follows a carefully structured and logically sequenced teaching program,
The presentation books provide i:he teacher with a script, a series of aemonstrations
and tasks to be presented word for word. The teacher's role thus changes from one of
designing instruction to one of teaching a particular format to criterion, involving
all of the children in the instruction, correcting mistakes, providing feedback, and
reinforcing the children's responses.

A thirty-miﬂute lesson consists of a series of tasks that the teacher presents
from the presentation book. The tasks consist of group and individual activities.
On:e the teacher obtains the children's attention she proceeds with the first task,
following the format as written in the presentation book. The students respond and
the teacher evaluates their answers., If the responses are appropriate, she provides

praise or other forms of reinforcement. If, however, one of the children answer

-

2For a more complete outline of the philosophy and methods used in the Engelmann~
Becker program the reader is referred to Engelmann (1969a, 1969b) and Maccoby and
Zellner (1970).
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incorrectly, the teacher corrects the mistakes according to a pre-specified correction

paradigm. After all of the tasks in the lesson have been presented in this manner,

the "take-homes" to children who have performed well. During the next session, the |
class moves on to the tasks in the following lessons.
An example of a format appears in Figure 1. This task is the first task in

Distar Reading I; its purpose, along with other formats, is to teach the skill of

sequencing.

Basic Teaching Assumptions. Since the first Distar program was published by

Science Research Associates in 1969, certain basic assumptions as to how the teacher
should behave when implementing the curriculum materials have been stated explicitly,
Five areas of teacher behavior are emphasized throughout teacher guides and training
manuals:

I. Following the Format

The pictures and tasks in the Distar Program are not designed to
provide you with points of departure for discussioms.

They are designed to achieve very specific objectives. These -
objectives will not be met if you talk too much, if you allow the
children to make too many extraneous observations, or if you depart
from the task as it is specified in the program.

Use the exact wording provided in the materials, and do not make
additional statements or ask additional questions unless the format
calls for them. Let the children know that you are on the task.
Discourage irrelevant observations. (Distar Language II Teacher's
Guide, p. 12)

II. Signals

Use clear signals for the children to respond, so that they all

respond at the same time. The children aren't performing acceptably
unless all of them respond appropriately to every question. If

some do not respond to a question, the group's response is unacceptable.
In such a situation, some children may be learning to listen to what o=
thers say and imitate their responses. . . . With clear signals, you
will be able to get much more accurate feedback from the performance

of the different children in the group (Distar Arithmetic IIT Teacher's
Guide, p. 14) '
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Task

a.

b.

START T{lIE PROGRAM HERE.

Everybody, look at me! Praise the children who look.

Clap your hands once; pause; slap your lap once with both hands.
This is the right way.

Do the sequence four times. Go slowly.
Before each sequence, say: Again.
After each sequence, say: I did it the right way.

liave the children do the sequence with you eight times. Go slowly.
Do it with me.

Before each sequence, say: Again.
After each correct sequence, say: We did it the right way.

Give each child a turn. Let's see you do it the r.ght way.

Praise the children for correct responses.

* To correct: Repeat d. If a child does not do it correctly after
several tries, praise him for trying and go to another
child.

Everybody, look at me! Praise the children who look.

Tap your head once; pause; stamp your foot once.

Is this the right way? Wait. Praise the response "no."

- Show me the right way.

* To correct: Let's do it the right way.
Repeat the correct sequence and then f.

Everybody, look at me! Praise the childrer who look.
Clap your hands once; pause; slap your lap once with both hands.

Is this the right way? Wait. Praise the response "yes."
* To correct: Let's do it the right way.

Repeat the correct sequence and then g.

Everybody, look at me! Praise the children wno look.
Slap your lap once with both hands; pause; clap your hands once.
Is this the right way? Wait. Praise the response "no."
Show me the right way.

" To correct: Let's do it the right way.
Repeat the correct sequence and then h.

H0W GO TO BLENDING~=-SAY IT FAST

Figure 1. Example of a format in the Distar Reading I program,

What the teacher says is underscored.

This format and other formats in this paper are copied with
the permission of Science Research Associates, Chicago.

10
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111,

Iv.

Corrections and Requiring 100% Criterion Responding

Correct only the part of the exercise the child had trouble with.
Correct the mistake immediately after it occurs.

After correcting the child on the nart of the task he missed,

always retumn to the beginp . 1- exerclise and repeat the exer-
cise. The reason for this luce is that the children must

learn to see each exercise as a series of steps. The steps do not
occur in isolation. They are related to a goal and to certain rules,
Unless you always repeat a task from the beginning and do not

‘conclude that the children have been corrected until they

can go through the entire exercise without making a mistake, the
children may learn to handle each of the steps without ever see-
ing how the steps fit together in a pattem.

Remember--after every mistake return to the beginning of the task
and take the entire group of children (not merely the child who
made a mistake) through the exercise from the beginning,

either until the children are firm or until they make their next
mistake (at which time you correct and then return to the begin~-
ning of the task). (Distar Arithmetic III Teacher's Guide, p. 14)

Praise and Feedback

Reinforce the children who are on task. Follow the rule of catch-
ing children in the act of being good. Show the misbehaviang child
that he is receiving no rewards and that the children who' sre work=-
ing are receiving rewards. (Distar Language II Teacher's Cuide, p.14)

Always relate the performance of the children to the rules. Do so

in a positive manner. . . . Give the children feedback on each of the
behaviors that enter into working hard. This means that you should
let the children know when they are working hard. ‘Working hard'
actually covers a variety of behaviors; giving the correct response;
following your presentation--looking at the chalkboard, listening and
responding to instructions, ansvz2ring questions. (Distar Training
Level I Participant's Manual, 1. 60)

Pacing

Pace your presentations so chat you move quickly in the right places
but slowly when necessary. Move rapidly enough for the children to
see the point of each task--always at a rate that will maintain
their interest and enthusiasm. (Distar Language II Teacher's Guide,
p. 14)
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These are the basic implementation variables. It is assumed that if a
teacher behaves in these ways the children will achieve the academic objectives
of the Distar program, That is, the above teacher behaviors are directly related
to student achievement. The following quotation from the introduction to the

Distar two-day orientation-training manua’ indicates this belief:

You (the teacher) should learn how to present the tasks so that
even the lowest-performing children will learn rapidly. Without
this workshop training, the chances are that you will not teach
the lowest performers in your class. With the training, however,
you should be able to reach children that you have not been

able to reach in the past. The teaching techniques that you
practice here will help you become a better teacher of all your
children, but will make the biggest difference with your low-
performing children. (p. 2)

Procedure, Ten teachers were given a one-week orientation workshop in which

they were trained to teach the Distar Language I proggram. Extensive amounts of

time were spent in training the teachers to follow the formats, the techniques for
correcting mistakes, and the principles of behavior modification.3

At approximately lesson 47, the lowest performing group of each teacher
(each group consisting of five to eight kindergarten or first grade children) was
verbally tested on an 84 question criterion-referenced test covering lessons 1
through 80 of the program, 1In general, the test was constructed in such a way
that none of the exact questions asked in the program was used on the test. For
exarole, if the program had a picture of a ball over a table and the question in
the program was. "Where is the ball?", then a question on the test might be of the
same form but the picture would be different (e.g., a picture of a shoe over a
banana with the question, "Where is the shoe?"). The test included the following

concepts :

3The training manual used during the workshop was Distar Orientation:
Participant's Manual. This manual is published by Science Research Associates, 1970,




Siegel and Rosenshine

identity statements: VUhen asked questions pertaining to the identity
of common objects the child should answer in complete affirmalive and
negative statements.

polars: When asked to identify and use descriptive adjectives and
their opposites (polars), the child should formulate complete affirm-
ative and negative statements.

prepositions: When asked to answer questions about the location of
objects, the child should answer in complete statements containing
prepositions, )

categories: When asked to identify and classify objects, the child
should apply rules of classification to the objects to determlne
whethe~ they fit within a given category.

plurals: When asked questions about the identity of singular and
plural objects, the child should produce complete aifirmative and neg-
ative statements,

parts: When shown an object, the child should identify it, distin-

guish the parts from the whole, name the object's parts, and give the
function of the object and its parts.

Because of various scheduling complications, the tests were not administered
to the children on exactly the same lesson in the program. That is, one child may

have received the pretest on lesson 36, and another child on lessom 49. nHeverthe-

less, each child received the posttest (identical to the pretest) when he reached

lesson 80 in the program.

Four lessons were chosen at random for each teacher, and the entire thirty-
minute lesson was audiotaped for analysis. The teacher did not know that she
was to be taped until about ten minutes prior to teaching the lesson. Each teacher
was rated on a five point scale as follows: 5 = Excellent; 4 = Very Good;
3 = Good; 2 = Adequate; and 1 = Not Acceptable.

Three graduate students rated all recordings while following the exact script
the teacher was to follou for that particular lesson. The variables selected
for observation and analysis were those most stressed in the training program and

considered most important {or the success of the Distar program.
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Observation Instrument. The eight categories upon which each teacher was

rated and the criteria for receiving an excellent rating were as follows:

1.

2.

Follows the Format for Group Tasks

3ays all the words in the teacher's script, not omitting
words and not adding words except to praise, correct, or
require 1007 criterion responding.

Never leads the children (responding with them) or gives
spuriocus cues when they are to respond. ’

Follows the Format for Individual Tasks

(Same as "Follows the Format for Group Tasks')

Corrections

Corrects all mistakes as they occur according to the following
paradigm:

A. 1If the child understands the signal but lacks informatiom:
1. Teacher gives the answer or the least amount of
information needed to correct the child's error.
2. Teacher tests the child by repeating the segment
of the task that was missed.
3. If the mistake occurred in the middle of a task
with more than one segment, teacher then repeats
the entire task from the beginning.

B. If the child understands the signal but lacks the motor
ability to produce the response:
1. Teacher leads the child; chat is, he repeats the
regpouse with the child several times.
2. Teacher tests the child by repeating the segment
of the task that was missed.

C. 1If the child does not understand the signal:

1. Teacher repeats the signal.

2. Teacher or another child models the segment that
was missed.

3. Teacher tests the child by repeating the segment
that was missed.

4. If the mistake occurred in the middle of a task
with more than one segment, teacher then repeats
the entire task from the beginning.

Requires 100X Criterion Responding

Requires correct observable responses from all the chil~
dren to the signals which have been established in the
task.
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Brings the group to 100% mastery on all parts of the task
before continuing with the next task.

Returns to the beginning of the task after correcting a
seguent of the task.

5. Signals

Pauses before signals.
Presents clear signals--they are "followable."

y ) 6. Praise and Feedback

Praises the children for appropriate responding and
attending behavior,

Often repeats the correct respomse.

Relates all praise to the signals established in the task.

7. Pacing Within Tasks

” lHoves quickly after getting the children's attention.
Chains the parts of a complex task together.
Changes inflections and talks at different levels of
loudness.

8. Pacing Between Tasks

Does not waste time between tasks.

Is not sidetracted by children's comments which do not
pertain to the task.

Acts generally unpredictable between tasks.

Does not spend a great deal of time reinforecing the
children,

Results
Correlations between the ratings on the eight categories and student
achievement (adjusted by regression for the mean pretest score and the mean lesson
number when the pretest was given) are reported in Table 1. All categories
showed a significéut (@ = .05) correlation. Inter-rater reliability for each |
of the categories ranges from .85 to .97.
Examination of the scatterplots, however, shoed that two of the ten teachers

had classes which achieved much less than the other eight teachers, and these :

two teachers also received markedly lower ratings. Thus, the unbelievable
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Table 1

|
l
[ Correlations for Study 1a

Means Deviations Correlations Correlations Correlations

’ Standard Part T~Score Partb Partial

Pretest Score 59.03 6.66
Day in Program 47.82 7.15
Posttest Score 73.81 8.70

1. Follows the Format

Group Tasks 3.98 1.32 o 17%%% o 72%% » 95%k%
2. Follows the Format

Individaul Tasks 3.80 1.31 I .69% . 83%kk
3. Corrections 3.50 1.16 . 86*%k% . 83%%k% .9 6%%%

4. Requires 1007 '

Criterion Responding  3.90 0.98 B9k L85k .99k
5. Signals 3.30 1.06 .B3kkk (T 7k 874k
6. Praise and Feedback  3.90 0.66 .68% .32 L71%
7. Pacing Within Tasks 3.40 0.70 BhkRk .54 «86%%%
8. Pacing Between Tasks  4.25 0.94 LT Tk .46 .86k

*kk p < ,005 (one-tail)
%% p < ,01 (one-tail)

*p < .05 (one-tail)

8 N = 10. A five-point scale was used in the first study.
7]

The residual scores and the ratings were converted to normalized
standard scores.
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correlations across ten teachers were perhaps an artifact of two quite “deviant”
teachers.,

A more conservative test was made by transformirg the variable and residual
scores to T-scores, normalized scores with mean of 50 and stnadard deviation of
10, and then recalculating the correlations. These recalculated results are also
presented in Table 1. Even with this test, the ratings on following the format,
corrections, requiring 100% criterion responding, and signals were very accurate

predictors of student achievement.

Discussion

Perhaps the most important aspect of this first study was obtaining a very
significant correlation between teacher behavior and student achievement in a
highly prescribed progran such as Distar. Such variation in teacher behavior and
student achievement {adjusted for prior knowledge) suggests that even a highly
specified program such as Distar cannot be considered a single variable. Although
the teacher is provided with a script to follow word for word, mo two classrooms
are receiving the same instruction (although probably more so in the Distar pro-
gram than in any other program). Rather, there is a good deal of variation in
teacher and student behavior. Thir conflrms the importance of studying what kinds
of variations produce optimum gains on measures of interest.

Although the predictive importance of several variables have been tentatively
demonstrated, the meaning of the correlations is not completely clear. I1s a
given variable important throughout the program or does the effectiveness of the
particular behavior vary from week to week or perhaps from concept to concept?
Secondly, teachers were rated and compared on different lessons. This could be

a problem, since it is possible that one lesson would not be as difficult to teach
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as another--thus favoring the teacher who is teaching a less difficult lesson.
These are new researchable hypotheses which must be angwered before we can begin

to understand how the teachexr affects pupil achievement in the Distar program.
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Study Two

The purpose of the second study was to refine the methodological problems that
existed in the first study. The chosen variables were examined in the context of a
short-term (13 lessons or days) study with only onme concept being recorded for analy-

sis, rather than all the concepts being taught in the program.

Method

Materials. The multiple attributes sequence was chosen because it is probably

the most difficult skill taught in the Distar Language I program. Thus the teachers

would necessarily have to demonstrate maximum use of their teaching skills acquired
during training. -

The purpose of the introductory lessons in multiple attributes is to teach the
child that all of the characteristics in a descriptive statement muét be true of the
object described for the statement to be valid. An example of a lesson from the pro-
gram is presented in Figure 2. Notice that in order for the child to say, ''This dog
is little and wearing a hat," the dog must be both little and wearing a hat. If the
dog is either not little, or not wearing a hat, or not liptle and not wearing a hat,
the correct statement describing each of the three situations is, "This dog is not
(little and wearing a hat)." The reason is different in each case, but the negation
(not) can precede the multiple attributes in each of the three cases.

Procedure. Eight teachers teaching three groups each were selected. Each child
in the group, following lesson 90 and prior to lesson 91 (the first day of multiple
attributes instruction) was individually given an 18-item verbally administered cri-
terion referenced pretest on multiple attributes. The test was constructed so as to

ask the child to:
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1, Answer questions by indicating whether identifying features
are present in an object and to make full statements des-
cribing two identifying features of an object.
2. Distinguish how a picture differs from a statement about
that picture by making complete statements that describe
the object pictured.
As in the first study, none of the test items was similar to the examples used in the
lessons, except in form. Four lessons (93, 96, 100, and 102) were chosen for analysis

and each teacher was audiotaped while teaching the lesson.

Observation Instrument. Because all teachers taught identical lessons, it was

possible for the rating scale to be very specific for five of the categories. A
seven-point scale was used for these categories. The last two categories (praise
and feedback and pacing within tasks) were less specific and rated on the same
five-point scale used in the first study.

The categories and the criteria for receiving a particular rating were as
follows:

1, Follows the Format--Group Tasks

7: Says all the words in the teacher's script.,
Does not omit words and does not add words except to
praise, correct, or require 100% criterion responding.

6: Says nearly all the words, deleting or adding incidental
words which do not change the signals or intent of the
format.

5: Less than 6 but not omitting major portions of the task.

4; Leaves out complete statement or signal from the major focus of the
format. May lead responses.

3: Adds or deletes words that change the major focus of the
format.

2: Deletes major portions of the fofmat.

1: Ignores the teacher's script completely.
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2. Follows the Format—-Individual Tasks

Identical to the 7-point scale for Follows the Format--
Group Tasks.

3. Corrections

7:

4

1:

Corrects all mistakes as they occur according to the
following paradigm (this paradigm is modified from the
complete correction paradigm because the mistakes made
during multiple attributes instruction are almost al-
ways a lack of information):

a. Give the answer;

b. Test the child(ren) on the segment of the
task missed;

c. Repeat the entire task from the beginning.

Corrects all mistakes as they occur by giving the answer
and testing the child(ren) on the segment of the task
missed,

Does not repeat the entire task from the beginning.

Provides the answer most of the time.

Either tests the child(ren) on the segment of the task
missed,

OR

Repeats the entire task from the beginning but not both.

Usually does not provide the answer.

Either tests the child(rem) on the segment of the task
missed,

OR

Repeats the entire task from the beginning but not both.

Provides the answer most of the time.
Does not test the child(ren) nor repeat the entire task
from the beginning.

Rarely provides the answer.

Does not test the child(ren) nor repeat the entire task
frem the beginning.

Ignores all mistakes as they occur.

4. Requires 100% Criterion Responding

A rating of 7-4 is characterized by the teacher allowing the
children to respond again after having made a mistake.

7:

Always holds the group to the signals until children respond

correctly.
Goes back and repeats entire task until correct; follows
correction paradigm.

22
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5.

Follows correction paradigm.
Repeats task but perhaps not until every child responds
correctly--but nearly 100%.

When a mistake is made, usually gives the answer and
tests segments.

Does not repeat entire task.

May recycle through portions of the task to firm-up
responding.

Repeats entire task or tests only.

Does not provide answer when a child lacks information.
May recycle through portions of a task to firm-up
responding.

A rating of 3~1 is characterized by the teacher not allowing
the children to respond again sfter having made a mistake.

3:

Usually provides the answer when a child lacks information.
Does not usually test segments missed.

Does not usually repeat the entire task.

Rarely recycles through protions of the task.

Rarely provides the answer when a child lacks information.
Does not test segments missed.
Does not repeat the entire task.or portions of the task.

Does not provide the answer when a child lacks information.
Does not test segments missed.
Does not repeat the entire task or portions of the task.

Signals--Multiple Attributes

7:

Pauses before all attributes.

Treats attributes as a unit by rumning the attributes
together as if they were one word.

Does not emphasize "and."

Pauses before all attributes.

Treats attributes as a unit.

May emphasize "and" but does not require the children
to emphasize “and."

Pauses before most attributes.
Does not usually treat attributes as a wmit.

Does not pause before attributes.
Treats attributes as a unit.

Either pauses before attributes and emphasizes "and"
and requires children to emphasize "and"
OR
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Does not usually pause before the attributes and does
not treat the attributes as a unit.

2: Pauses rarely before attributes.
Does not t-eat attributes as a unit; emphasizes "and"
Requires children to emphasize '"and."

1: Urong signal is presented.
Never pausesg.
Never treats attributes as a unit.

6. Praise and Feedback (See Study 1)

7. Pacing Within Tasks (See Study 1)

Two graduate students rated all recordings while following the exact script the
teacher was to follow for that particular lesson. An observation code was developed

so that _a written record could be kept of the transactions.

Results

In Table 2 the mean scores and standard deviations for the pretest, the geven
categories, and the posttest are presented. Correlations between the ratings on
the seven categories and student achievement on the multiple-attributes test
(adjusted by regression for the mean pre-test score) are also presented.
Ratings on the variables of following the format (group and individual tasks),
corrections, requiring 100% criterion responding, and signals were most predictive

of student achievement. Inter-rater reliability ranged from .88 to .98.

Discussion

The second study represented a semi-replication of the first study. Although
eight of the ten teachers in the first study were used in the second study, a differ-
ent part of the language program was chosen for analysis and an expanded and more

specific rating system was developed,
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*k% p < ,005 (one-tail)
*k p < .01 (one-tail)

*p < .05 (one-tail)

€ The meaning of this category differs for each study.

25
Table 2
Correlations for Study 22
Standard Part T-Score Part:b Partial
Means Deviations Correlations Correlations Correlations
Pretest Score 6.70 1.83
>
) Posttest Score 14.82 2.46
b 1. Follows the Format
Group Tasks 5.75 0.67 YA J45% .49%%
2. Follows the Format
Individual Tasks 5.21 1.41 J43% MR J43%
3. Corrections 4.12 1.00 4% . 39% A45%
4. Requires 100%
Criterion Responding 4,53 0.93 .60k k% . 61kk% S2%k*
5. Signals® 4.16 0.98 67Kk . 69k*%k . 66%*k
6. Praise and Feedback 3.26 0.68 J42% .33 J4l%
7. Pacing Within Tasks 3.01 0.49 .26 .20 .25

qN=24, A seven~-point scale was used in the second study for categories 1 ~ 5,
A five-point scale was used for categories 6 - 7.

The residual scores and the ratings were converted to normalized standard scores.




o

Siegel and Rosenshine 26

Interestingly, the most critical variable in the second study was "signals."

This suggests that when teaching multiple attributes the teacher should pause before
the attributes and treat them as a unit. (This is of course conjecture and must be
experimentally studied before we can assert that pausing before the attributes and
treating them as a unit enhances learming.)

Furthernore, when the children and teacher ''say the whole Ehing" with a not
statement (see the picture of the little dog not wearing a hat in the figure on page
20), the results of the study suggest that it perhaps is important to pause after
the '"not:" This dog is not........little and wearing a hat. In this way the children
can "see" that the not refers to the unit as a whole. Typically what happens in the
above example when the teacher does not pause is that the children interpret the
teacher as saying that the drg is not little and that the dog is wearing a hat (the
exact opposite is trwe). The results of the second study certainly point to this
problem in presenting the multiple attributes format.

Perhaps the reason "corrections'" diminished in predictive ability is that when
the teacher corrected the children's mistakes, the teacher did not pause in the
apprcpriate points in the format--thus leaving the children confused after "correcting!"
It thus aprears that differences in results as compared to the first study reflect the
different types of tasks taught in the two studies. This suggests that the relative
importance of instructional skills possibly varies according to the learning task.

It is also conceivable that the importance of instructional behaviors varies
according to the lesson in tae program. For example, a teacher who 1s4superior in
requiring 100% criterion responding during the first lessons of the program would be
teaching the children a content-independent concept (Engelmann, 1969a.) about working

in school. That is, "the teacher is requiring me to respond correctly to every signal

100%2 of the time." After a teacher has established this concept, she can lessen her
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behavior of requiring of requiring 100%Z criterion responding (less reminders

to the children that they have to respond together when the signal is presented,
etc.) because the children's behavior indicates that they have learned this concept—-
that they respond to every signal, in unison.

To test the hypothesis that the importance of instructional behavior
varies across the program, it would be necessary to sample ieacher behavier on an
interval schedule and concurrently test the children on the material covered and pre-
test them on the next interval. For example, the children would be pretested on
lessons 1 through 15; systematic observatio-s taken on the teacher's behavior dur-
ing this period; a posttest given at lesson 15 and another pretest given on lessons
16 through 30; systematic observations taken; and so forth. Correlations (adjusted

for prior knowledge) would be computed to determine the relativq relationship

between teacher behavior and student cognitive gains at each interval.

e
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Conclusions

The major importance of these studies is in the validation (so far) of a
methodology. The approach was to study the relationship between student outcomes 1
such as achievement and those teacher behaviors that were rost emphasized in the
training sessions and teacher's manuals. The methodology was tested within the con-
text of a highly structured curriculum program--the Distar System, a direct instruc-
tional approach to teaching beginning reading, arithmetic, and language.

Within the Distar Language program, four variables remained in predictive
importance across the two studies: 1) the extent to which the teacher follows the
lesson format; 2) the ability to correct according to a prespecified paradigm all
mistakes as they occur; 3) the degree to which the teacher requires 100% criterion
responiing to each signal; and 4) the extent to which the teacher pauses before pre-
senting a clear signal and requires unison responses. The second study furthermore
suggested that the importance of certain instructional behaviors may vary throughout
the program,

The predictive importance of the above four variables was replicated by recoding
the avdiotapes from the first study using a modified observation instrument and
obtaining a parsimony of description with principal components analysis (Siegel, et al.,
1972) . The major conclusions of that analysis were:

1. In a predictive sense it is not only important to attempt to

correct mistkaes when they occur but it is also important to
correct the mistakes according to the correction paradigm.

2, 1In apredictive sens .t is important that the teacher get

unison responses frc. the group. That is, none of the child-
ren should be allowed to cue off of other children's responses.
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3. In a predictive sense, praise (general and specific) for
appropriate responding and attending behavior and feedback
(repeating the correct answer) is unimportant. This of
course does not mean that it is unimportant for things other
than achievement, for example, humaneness or civility or
positive self-image.

4. In a predictive sense it is important to follow the format--

both for group and individual tasks. Slight modifications
or improvements in the format are permissible. (p. 27)

Perhaps the most interesting result was to obtain a very significant correlation

between teacher behavior and student achievement in a highly structured program such

as Discar. This suggests that even in a curriculum program that controls teacher
behavior to the extent that it specifies word for word what to say to a group of
students, there remains a large amount of variation in both teacher behavior end
student performance. As Gallagher (1966) has concluded in his study of BSCS teachers:

The data would suggest that there really is no such thing as

a BSCS curriculum presentation in the schools. . . each tea-

cher filters the materials through his own perceptions, and

to say that a student has been through the BSCS curriculum

probably does not give as much specific information as the

curriculum innovators might have hoped. (r. 33)
This underscores the importance of studying the kinds of variation within a curriculum

materials package that produce desired changes in studeat behavior.
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